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6.7 ESIHVHE (FiX)

TA =25°C, VS =1.7V~5.5V (ﬁ%{ﬁ) EJle Vs = 10.85V~+2.75V (ﬁﬁ%{ﬁ\)\ RL =10kQ % Vs/2 ﬁl%‘ffﬂj—:ﬁ\ VCM = Vs/z\ VOUT =
Vs/2 D4 (FRZFRLR D72V ERY)

STA—F \ TR | RME R ROk M
Br—7 Fa4v
(V=) + 50mV < Vour <
(V+) - 50mV 115 132
(V=) + 100mV < Vg <
Vg = 5.5V (V+) - 100mV. R = 2kQ 10 128
(V=) + 100mV < Vour <
(V+) - 100mV, R, = 2kQ., 100
Ta = -40°C~+125°C(")
\ (V=) + 50mV < Vgyr <
AoL BN —TEES A (V+) - 50mV, 106 124 dB
Vem = (V4) - 1.15V
(V=) + 100mV < Vour <
_ (V+) - 100mV, R, = 2kQ, 106 124
Vs =11V Vow = (V+) - 1.15V
(V=) + 100mV < Vour <
(V+) - 100mV, R, = 2kQ, 100
Vem = (V4) - 115V,
Ta = -40°C~+125°C(")
AR
GBW B Ay = 1000V/V 13 MHz
X AZR NN 45
SR Z— L—h A AT T A =+ Vius
AR 35
OPA392DBV, DCK, 45
OPA2392DSG
frf~—o C = 100pF OPA392YBJ, ’
OPA2392D, DGK, YBJ, 35
OPA4392
) 0.1% £T, 2V AT w7 g = +1 0.75
ts RN | — s
0.01% £T, 2-V ATy 7, F Ay = +1 1
i B Ay [ 1 B A VN X 7 A > Vg 0.45 us
- . Vour = 1Vrus. 7> = +1, f= 1kHz -112 dB
THD+N LEHIER + AR out = 1VRus. , ,
AT Vem = (V=) + 1.5V 0.00025 %
A
20
V=17V
i J7 DL — LSO RIE RL =2k Sl I
hAA T 20
VS =55V
R, = 2kQ 35
o 227 Vg =55V -55
Isc SEHE BT mA
Y —2 Vg =55V 65
Ro AT A= TIIALE 2 Az 120 0
—H LR
EIR
1.22 1.4
la TS EOF LB lo=0mA mA
Tp = -40°C~+125°C (1) 15
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6.7 BRI (1)
TA =25°C, VS =1.7V~5.5V (%%{ﬁ) EJle Vs = 10.85V~+2.75V (ﬁﬁ%{ﬁ\)\ RL =10kQ % V3/2 ﬁl%‘ff‘ﬁ\ VCM = Vs/z\ VOUT =
Vs/2 D4 (FRZFRLR D72V ERY)

STA—F \ TR | RME R ROk M

T¥yh&7 (OPA392YBJ, OPA2392YBJ, OPA4392RTE D7)
lasp T T OFIE R FNTOT T NF 4 —T L EN = V- 6 pA
Vin High L~V A & T T INAFR—T I (V+)-0.5
Vi Low L~V A S EIE TUTWTF4E—T (V-)+0.5
ton T T DA F—T VK] G=1,Vour=0.9xVg/2, 2 DDT VT NAF—T )V 9.5 us
torF ToIDTF =7 R |G=1,Vour=0.1x Vg2, 2 DDOT T NT 4—T v 7.8 us

EN ©> AU —2 i Vi = Ve 0.02 pA

Vi = V- 1

(1)  BHOBYNTDEBT A ADFREF AL F o AT LOMED SIS SR
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6.8 fARAIEE

TA = 25°C\ VS = 55V\ VCM = Vs/2\ RLOAD =10kQ i& Vslz (:*%f‘f’jrt\ C|_ = 100pF @%é\ (%L:?ﬂuiﬁ@tﬁb‘ﬁﬁé@)

20 .

15

Amplifiers (%)
5

-10  -75 -5 -25 0 25 5 7.5 10
Offset Voltage (pV)

VS =5.0vV

6-1. A7ty FEEDORH

Amplifiers (%)

w

N

L L.

20 -15 -10 -5 0 5 10 15 20
Offset Voltage (uV)

VS = 50V\ VCM =4.8V

6-2. X7ty FEEDSH

0O 06 12 18 24 3 36 42 48 54 6
Common-mode Voltage (V)

6-5. 7ty NEELRBEEELORR

45% T T T T T T 100
40% — 80
35%
—~ 30% =
=X 2
< [
o 25% =4
< 3
3 20% >
: 3
< 15% £
10%
5% -80
0 L ‘ . -100
-05 -04 -03 -02 -0 0 01 02 03 04 05 0 06 12 18 24 3 136 42 48 54 6
Offset Voltage Drift (uV/°C) Common-mode Voltage (V)
Vg = 5.0V Ta = -40°C
6-3. X7ty NEBEDSH 6-4.F 7ty MEBELREBELORBR
100
80
= =
Y Y
[ jo2}
£ pel
S S
g 3
= =
(o] o
-80 -80
-100 -100

0O 06 12 18 24 3 36 42 48 54 6
Common-mode Voltage (V)

Tp=+125°C

6-6.F 7ty MNEELREEELDORR
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6.8 KRG (FiX)
Ta =25°C, Vg = 5.5V, Vom = Vs/2. R oap = 10kQ % Vg/2 (Z#5Ef5t. CL = 100pF DA (R DR RD)
30 30
25 25
—~ 20 — 20 —
g 2 — -
8 15 ] 8 15 I
3 3
£ £
< 10 < 10
5 5
| | | | | | | | | |
04 =704 108 712 116 1.2 124 128 1.2 136 1.4 09 095 1 105 1.1 115 12 125 1.3
Quiescent Current (mA) Quiescent Current (mA)
Vg =1.7V
6-7. BIEREROS 6-8. FELLFRFERDO I
150 180
\\ — Gain 50 o
120 FNTING — Prasel s " — G=+
NI TN
90 \ \ 120 30
) AN N\ 3 o
2 60 N 0 @ g%
T \ \ 2 £
o N\ N = 8§ 10
30 \ \ 60
NV °
0 30 B
\\ 10
-30 0 20
10m 100m 1 10 100 1k 10k 100k 1M 10M 100 Tk 10k 100k ™ 10M
Frequency (Hz) Frequency (Hz)
6-10. BIL—T 4 > L AFEBE DR
6-9. BV —7 54 VB L UGIHE &L AiE#H & DBfR

12 BRHCHIT 77— R 2 (ZERCEHOEPE) 255
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6.8 fiRAIFE (F2)

Ta=25°C. Vg = 5.5V, Vou = Vs/2. Rioap = 10kQ % Vg/2 (2826, C = 100pF D34 (FFICFRik D720 BRY)

40

—_—

w
o

— I+
— los

)
S

-
o

Input Bias Current (fA

-1 -075 -05 -025 0 025 05
Common-Mode Voltage (V)

Vg = 1.7V

0.75 1

6-11. AHNA 7 AEF &L FIHERE & DBk

Input Bias Current (fA)
o

60

—
— g

40| — los

20

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2
Common-Mode Voltage (V)

Vs = 3.3V

6-12. ANNA 7 RABift L FHEEE & DBIR

10 20 30 40 50 60
Output Current (mA)

70 80

6-15. HWHEERA /L BHEHRE DR (V—X)

65 100
60| — Is- 50
. %0 — 10
g 45 ) 5
3 30 3 05
8 25 8
€ 20 © 02
3 3
g 18 g2 o1
= 10 = 005
5 0.02
0 0.01
-5 0.005
3 25 2 15 1 05 0 05 1 15 2 25 3 55  -30 -5 20 45 70 95 120 145
Common-Mode Voltage (V) Temperature (°C)
6-13. AI/NA 7 RAEF & FIREE & OBER 6-14. AN/NA 7 RAEREBE EDOBRR
3 0
— Tap=-40°C —— Ta=-40°C
— Tp=25°C —— Tp=25°C
25 — T, =85°C 05| — T =85°C
— Ta=125°C — Ta=125°C
s 2 S 4
o o
[ [
2 2
L 15 L 15
5 5
Q. Q.
3 1 3 =2
0.5 -2.5
0 -3

10 20 30 40 50 60 70 80
Output Current (mA)

6-16. WABER A »J/ LHABR L DB (> 0)
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6.8 fA&RAIHE (Fex)

Ta=25°C. Vg = 5.5V, Vou = Vs/2. Rioap = 10kQ % Vg/2 (2826, C = 100pF D34 (FFICFRik D720 BRY)

—— Ta=-40°C
—— Ta=25°C
0.8 — Tap=85°C
— Ta=125°C
S
3 06
3
o
>
2 04
=
(¢]
0.2
0
25 5 7.5 10 12.5
Output Current (mA)
Vg = +0.85V

6-17. WHEBER A > ¥ LA EREDBF (V—X)

Output Voltage (V)

-0.25

-0.75

2 4 6 8 10 12 14
Output Current (mA)

Vs = +0.85V

6-18. HABERA »/ LHABRE DB (> 0)

6-21. PSRR &iBE S DBAfR

140 20
— PSRR- =
120 — PSRR+ g 18
— CMRR 2 12
2
g 100 A
~ c
2 S 4
§ 80 *g
c g 0
k) 60 x —/\Rﬁ
B o -4
D o
o o
o 40 z 8
5
g -12
20 £
8 -16
0 -20
1 10 100 1k 10k 100k 1M 10M -50 -25 0 25 50 75 100 125
Frequency (Hz) Temperature (°C)
5 {if
6-19. CMRR & Tf PSRR & gk & DBAfR [ 6-20. CMRR &iREE & DBAR
40 400
300
S 32 200
Z 24 £
2 < 100
5 16 Zz s
= g 2z
-% 2 30
[
.% 0 o 20
© a
z ° s
S -16 o
%) 2 5
o 24 2
s o
T -32 2
-40 1
-50 -25 0 25 50 75 100 125 100m 1 10 100 1k 10k 100k
Temperature (°C) Frequency (Hz)
5 {iH

6-22. BE / A XL AE#H & DB

14 BHICHT B 7 — o2 (DERCHRI O Sbd) 205
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6.8 fA&RAIHE (Fex)

Ta=25°C. Vg = 5.5V, Vou = Vs/2. Rioap = 10kQ % Vg/2 (2826, C = 100pF D34 (FFICFRik D720 BRY)

0.01 -80 0.1 -60
= —- G=-1,R_ = 600Q L @ - —- G=-1,R_=600Q —~
5 —- G=-1,R =2kQ . = ® 005 . g=_q R =2k0 )
2 —- G=-1,R =10kQ / 2 o —- G=-1,R =10kQ g
2 — G=+1,R.=6000Q L S o 002/— G=+1,R =6000 . S
+ — G=+1,R.=2kQ . + Y go1|—— G=+.R=2kQ 1] 80 =
5 — G=+1,R.=10kQ / /] 5 5 S — G=+1,R =10kQ i <
£ ‘ < £ 0.005 ; £
2 - 2 S
B 0.001 2 z 2
o 2 0 0002 a
= € £ 2
f=4
E g g 0.001 -100 5
£ T 8 0.0005 3
ke £ g s
K P 2 0.0002 o
0.0001 -120 0.0001 -120
20 200 2k 20k 100m 1
Frequency (Hz) Output Amplitude (Vrus)
VOUT =1 VRMS f=1kHz
6-23. THD+N Lt & gk & DB 6-24. THD+N & i hiRiE & DRI
1.5
. 1.25
= —_
2 <
> £
c = 1
o <
8 e
X 3 075
2 1<
S 3
< 8 o5
Q. 3
g ¢]
0.25
0
0 1 2 3 4 5 6
Time (1 s/div) Supply Voltage (V)
5 {iH
6-25. 0.1Hz~10Hz D/ A4 X 6-26. BIL B & BREE & DOBE
16 24
1.5 16

\/

-25 0 25 50 75
Temperature (°C)

5

Quiescent Current (mA)
P

100 125 150

6-27. BB & REE & DBAfR

0.8

%

Open-Loop Gain (uV/V)
o

-0.8
-1.6
2.4
-50 -25 0 25 50 75 100 125
Temperature (°C)
5 {iH

6-28. BN —T7 1 > LiRELDRR
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6.8 fA&RAIHE (Fex)

Ta=25°C. Vg = 5.5V, Vou = Vs/2. Rioap = 10kQ % Vg/2 (2826, C = 100pF D34 (FFICFRik D720 BRY)

1000

100

Open-Loop Output Impedance (Q)

1 10 100 1k 10k 100k 1™ 10M
Frequency (Hz)

6-29. Bl —THhA Y E—F o REBBEH EDKIR

Overshoot (%)

20 30 4050 70 100 200 300 5007001000 2000
Output Capacitance (pF)
G=-1

6-30. MEBA—N—2a— M EBRERMUERHEDOBEK (10mv R

G=1

6-31. IMEBFA—/N—a— FEBEMER EDOBRFR (10mV X
Tv7)

Fv7)
80
— Ris0=0Q — Vi
— RISO =250 —_— VOUT
— RISO =50Q
60
S =
hug 2
B >
:
o} S
3 )
© 3
>
20
0
20 30 4050 70 100 200 300 500 7001000 2000
Output Capacitance (pF) Time (100 ps/div)

6-32. I REAFE LD

16 BEHCIT 57— (DE BRI Sbtd) 205
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6.8 fA&RAIHE (Fex)

Ta=25°C. Vg = 5.5V, Vou = Vs/2. Rioap = 10kQ % Vg/2 (2826, C = 100pF D34 (FFICFRik D720 BRY)

— Vi
— Vour /\
> =
2 R
> >
1S S
o o
3 3
Y °
g g
o o
> >
— VN
— Vour
Time (500 ns/div) Time (500 ns/div)
6-33. IEDBAF M SOEE 6-34. ADBER/F S DOEE
— Vi — Vi
— Vour — Vour
> =
o Kl
S S
1S S
© ©
o o
g g
o o
> >
Time (1 ps/div) Time (1 ps/div)
G=1 G=-1
6-35. IMEB R T v TI& (10mV R 5 v ) 6-36. IMEB R T v TI5& (10mV X5 v 7)
— Vi — Vi
— Vour — Vour
~A —
>
2 N
> o
E B
8 ©
Iy o
g g
g8 o
G >
>
L m—
Time (2 ps/div) Time (2 ps/div)
G=1 G=-
6-37. KESXT v TI6&E 4V AT v 7) 6-38. KESRT v TI6&E AV RT v )
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6.8 fARAIFFE ()
Ta=25°C. Vg = 5.5V, Vo = Vs/2. Rioap = 10kQ % Vg/2 IZHEE:, CL = 100pF D34 (R R D72\ EY)
120
| — Falling Ed
| I | — R?sil:g Edgs 110
100
5 A w0
2 e )
3 —| 2 8
S TH Mewe -5 z 70
° &
E T T T = 60
S -
10
e 30
20
10M 100M 1G 6G
Time (200 ns/div) Frequency (Hz)
PRF =-10dBm
6-39. EhUX T SA 4 6-40. EMIRR & EiR# & DB
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7 SFHAEHBH
71 =

OPAX392 |Z. M H A7 By -NAFERER L, B 72y AR AXD e-trim X777 7IVT4, 2hb
DART T 1E, ANAT7 vy NEEERV T M IEE KL, A OB E R A2 FZB L £4, OPAX392 (X
1.7V~5.5V TEIWEL, 2=T7 (- FAL TLTELTEY, SESEFRNHA»OEREDOT TV r—a IR EEN T
b\\i—a—o

INHOT T I EHT O CMOS H4iT & @ 2Rk FHSREZ B L TR, /NSRSy — U e 7 g TR IR A
TISAT AEE IS A ) EIEFLPH, @ v—7 A ARWT Ty M A e — 2 A% FEBLL £9, OPAX392
DEFTIZIX. 13MHz O #IRIE . 4.4nV/INHZ D /A X+ 2T R VEEE AR A AR EENET, ZIHDREMND,
OPAX392 IZzo -, 74" A4 —R, @i AID 23— (ADC) DAL H—T 2 A AL LU CIEF BN RN T

j‘o
T2#ETOY S
V+ ’ : -
Reference
&) Current (13 <1>
e e e
Vaiast Class AB
Control — OUT
Circuitry
VBIASZ l:
GR GP ®
V- 2 ¢
(Ground)
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7.3 BRBESREA

7.3.1 BEIFELE

OPAx392 773Vi%, Vg = 1.7V (20.85V)~5.5V (£2.75V) D — /2137 27 /L EE CHEH T&Ed, A7 v hE
1 5.0V ICRVAESNET N, ZOT AR Vg = 1.7V FTOIFIRNA T By MEEZMERFL £

BIREEFIXRERIAIC L > TERRD/RTA—=ZIZON T, [IREREVENTRLUET,
7.3.2 (BOAI/NS FIEHR
OPAX392 DRI AT AEIRIZIEF 1ML 2o TOES (FRFEIE 10fA), A3 AT7 2B, ESD {4:#

BAT—RbDV— 78 (X AF —FOmEFITHA]) 1I28o TR S ET, OPAX392 (X, F#i D7 me A&, &
AA =R Oz i/ IME T D e EOFEXUIE (ESD) PRk st & BIRA I AT A i FZH TEET,

T S—=RIATRIETIE, AT ZAEF D KBTI T DR DHVES, A — =R I 7RO IS — A 727
FE, AT TR ERIH MR D 2L T, AT T OB T DO EJRL — I %E%ﬁé:hé& A=
Ry 7 e =T EE T3 N TET | AN Ol BB AN BENEAELET, ZOEBATEEICLD,
ESD B/ADIEF A SAT ADFAELET, K 7-1 12, FfERERUET,

V+

e
10Q
AN —AM—] -
100 CORE
—IN — +
- T

7-1. A S EIE&

7.4 TNA ZADEEET— R

OPAX392 773Ul BIFEEN 1.7V (£0.85 V) 22 5L BEL £, EN Ff %@ﬁﬁ FHFALADEE (£
v 5 &5 M), EN BV Low (222D T AT T 42 —7 VENET, ZORFETIL, Fr LB R L., )

A — 2 A0 T, OPAX392 D HHE Eo i K EIRAEILIL 5.5 V (£2. 75 V) ¢,
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87TV —a RE

LAF o7 7 Vr—variFliz, TI O®-EAERICE TN 0 TiEZel, Tl TIEFOEfE T aets

PREEWZLER A, [l %2 O BN TR O S MEIZOW T, BEEOEETHRIL T =72z ii
R0FET, BEREITE FORGBEZMIEL T ANT AL T, VAT AR R T OLERHVET,

81 77U —2a gl

OPAX392 T2 =T 4« AV B IEDENEIEA T 7 77T, THLARWH I BI O AR KRR AELEE A, M
H D e-trim A7 7 Hii 28 H L TRV, B ORSE B L O EIEE# IR D AT 472y MEEMEL, AT
AT AERHIEF RN VIR SR HYFET, OPAX392 (L5847 — /b — L — L A IR ELES N Tnhb7-
W ARETE, B —EREE, X o EERE A FEETT, IO/ EREE AR A XD T 7L, B — L
FTCORFEHMHEZE D BRI SR D> TEF 7 By NV NESWE AL E—H AN )& @ OT ANSAETEED
55mV UNTAAL 75— — L — LI 122 QO vET, OPAX392 & KT 71X IRV A Eiidmsr A
VDT T AN LTI a s e T e F o T T — a8, DAC Ny T U T IR EDHE T AR — LT
T e F o — U BERE AN SRR RS TOVET,

82X ETF IV — 3y

ZOHE—ER, n—Y% AR, BHRERE V7 DOFEHHIL. —1A~+H1A OAMEREBHELET, 7 VTN
NOFEHEIEL 1M10MV~3.19V TT, ZOERFH Tl A7 By MEEMEL, L—IL Y —L— LD A TI /NS T2
OPA392 Z i fALE T, — DT I3ZEE T LU THEREIL, b O T VI3 R B E AL F7,

8-1 ([CIRIE XA RLET,

VRer

UiB

| ¢

+
Vius +

VsHunt * O Vour
~T uia
— Rc
A4 Veo
R4
AN
H 81. WARER L EERE
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8.2.1 K5I EM

DRFFHNZIL IROEFRHYET,

« FEJHERE 3.3V
e AJJ:-1A~+1A
o Hi77:1.65V+1.54V (110mV~3.19V)

8.2.2 HH 4 REFINE

AR BRI lLoAD 1L v MEST RsHunT 21> T ¥ MEE Vapunt 2R ESEET, 20K, Vv MEEIZ U1A &
Ri~Ry CTHEESNDEE T L S ZLo THESNE T, ZOEB T 7O A1, Ry & Ry DHIZE > TRESIE
T, BRELR/IMET DD, Ry =Ry 72 Ry = Rz IR ELET, V7 7L AEE Vrer (X, U1B AL TRLT R
AR L TPV 7352 TGS E T, (mERAEII 1 THERAORET,

Vour = Vsuunt x GaiNpig amp + Vier (1)

»—,.(“
—— N

o Vsuunt = lioap % Rspunt

. R

Gaingy amp = =+
_AmMp

. R,

R
Virer = Ve % [R5+6F\’6]

ZOFFTE, AT 'Y RET Al 2 FRIE DR %75 zb@ia“ TAVREZET, VX U MEPIOFRRZEL Ry L Ry O
H:\ jﬁi@ﬁ%&: R2 e R1 @ttﬂ:iof%\éﬁibiﬁ“o (R5 L RG) e J:O/Cj‘7'k/}\ %Z) %’ééb R4/R3 DL
Ro/Ry EEDRREEIT DD ET, ?&%M@iﬁ%ﬁ?‘/?’@ CMRR IZ5 8% RIFL |, AT A 7 By MRZEIZD
720 ET,

VSHUNT lim%“j‘/f]\(ﬁﬂfﬁﬂf%étb@ VSHUNT @1 i‘/%?‘.&ﬁﬁ“@??/%ﬁﬁff L/7L\_73)’)VC Flij({ i(f VSHUNT

\ZBLE T MERHVET, ZOiKEN Tl Vspunt PicREA 100mV ICRELET, 30 2 TIE, I KT v MEEN
100mV, e KARETRL 1A DEEOT v MEHIO R KEEZFHELET,

V ax —_
RSHUNT(Max) = |SHUNT(NI b= 10$£1V =100 mQ
LOAD(Max) (2)

RsHUNT PFFAFA T, IANMZIEBILET, ZOREH T, FFATRZE 0.5% O v MEFLZBIRLE3, KD EVE
FERMERG AR, 0.1% LA T OEPTA RN <7230,

ATFEBIRIINT I THHT2D, v MEE#PIL -100mV~+100mV T9, ZOBEEIL, A7 7 UIA ICETHHT
2. Ry & Ry THEIENET, UTA OISR/ —RICIE(ET HEBIEN, /\4’20)|—J$H AN THHZ L AR LET,
FD7=%, OPA392 e DA T FREHALET, 204771 ADEBIFEETELS THEDFEFEHFEZH 2 TVVE
T, WIS, A7 By MREZR/NRICH X 5729, OPA392 @t"fﬁzﬁ?t/wﬁr X3 £0.25uV (Fx K £5uV) T
7

K AMAENAS -1 A~+1 A DG 7EHDT (Rs & Re) | i%%b@f%)z BERHVET, v MEFIEEE IO
FFA AR 0.5% Zis R L £, ?ﬁ%ﬁﬁ%ﬂid FRIZHNZ 729012, 10kQ OB LA L ET,
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BT T DAL E R E T DI, OPA392 O FRIARFHE N AL 7B ETAHVENHET, X 3 B A 4
(2. 3.3V EJRTO OPA392 O—fk72 RIFAFFA L e K IAA L 7 nE sl ET,

-100mV < Vgy < 3.4V (3)
100mV < Vour < 3.2V (4)
BT LT DTA T, B NRTINCEH A TELINNTARFEL,

Vour max = Vout min - 3.2V -100 mV _
Rsnunt X (Iuax = lwin) 100 mQ x [1 A (- 1A)]

Gainpig amp = 15.5

v
v (5)

R1 & R3 IGERESNAHPUEIE 1kQ T, Ry & Ry 1T1% 15.4kQ 23R £97, ZOME TR ITVEEE 5T,
LIz C, ZBT 7T OE LD A 13 15.4 VIV TT,

IR D5 AL AT, Ry~Ry ITRTFLET, ZORIEMEDFEE, 0.1% OIRFIARIRSNET, ZOMRKIZEY, #
FC 2 SEIENS I B A REME DMK 2D F9, MBI UC, B 1 SIEICLY ., 0.5% OfPiick->TAELD
A7y MREARELET,

823 77— 3 2 HIkR

i

e

N
o))
13,1

Output Voltage (V)

-1.0 -0.5 0 0.5 1.0
Input Current (A)

K 8-2. RAMERE> >V EERDMERE : HKNBELANER L DBERF
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8.3 ERICRAT H#HRHEIA
OPAX392 (%, 1.7V~5.5V (20.85V~12.75V) THIET AL HESHTOET,

M i RERE ] RICFEHMSN TV D BIRELELBADL ., T/ A AR K72 B 154 5 22 W REME D &Y
ESI

84L17U b
841 LA 7D FDAHAL K1 >

WERL AT I RDHARTA A S TTEEN, F—2% <L, fRERSG ST 7V MNER (PCB) DV TR L—
VEMAL, REEEBLET NAR O TELETEICRELET, ERE L OliEIZ 0.1uF O=7 4 fid
BELET, ZNODTARTA L, YEREZ A LS BT (EMI) DR AARIT 2728 ORI R 2B 4572012, 7
Fus R EEICER T AL ERHYET,

B/NDOA T2y MBI L B RS M REE FZHLT DT, B AT U SR SR 2 i b T O E N H FJ, i
ROBH ERIC IR SN AR S HE S CEVERN R (B — o 7% 3) 34T HI9iBE Al ARHT £, ZnHDE
FAEBNNT, W5 DA CINBLDENMNEELLTLHIETHBHTIENTEE T, LATURBIOREHIRE T2
ZOMDEFEEIILL FOLEBYTY,

o BNEREORNRMEFEHALET (A58 BT TIEEN),

o BIERAAT ABRD LRGN, H—R b —A2 L OV —7Efi e/ NMRICIZ F7,

o ERMOBIENOER A B CHER L E T,

o FRTUTBIOANEIKE BEIT 78 DR TRIHIER L £,

INBDHTARTAANGED b, AT TRE DN BB DI B AIHREMEMEIE L £7°, ATl TRE S R
BHE AT BN L I BVE S EBIERY 78S 0.1uV/ICLL ISR A TTREMERHV £,

84.2 L1470 A

Re —0 Vour
A", -
= Re
VN
8-3. OPA392 D L' A 7V MEIFEE
Vs Minimize
C parasitic
Vour o BYPASS inductance by
placing bypass
capacitor close
ouT V+ to Va.
V—
+IN [ =IN
Keep high Ra
impedance Vin
input signal Re
away from

Route trace under package for output to
feedback resistor connection.

X 8-4. OPA392 L1477 M3l

noisy traces.
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OTNARBLULRF AV FOYR—-F
9.1 FNA RADYHKR— b

9.1.1 BE YR — F
9.1.1.1 PSpice® for Tl

PSpice® for Tl I%, 7 rZ BB OVEREFHMIZX N, DRI B LT Ia b —2a BRE T, LAT VRN BUEIZB HHT
2TV RT LADREHET ORI AT ) 2= al AR T HZE T, IS AN HITRL | i35 A £ T HI[# 4 iE
T&EET,

9.112TINA-TI™ S 2 b= VY7 bor7 (EBESUO—FR)

TINA-TI™ 232 —3ay Y7271, SPICE =P & _— A2 U iR 1178 e WD EE Iz —
ay a7 hTT, TINA-TI 32 —3ay Y7y =T 1E, TINA™ V77 =27 O3 R COMREZ RO HEE/N—V9
VTNV T |BTNANETITAT BT NMIMAT, /T T NADTAT ZVN 7 a—RSTWET, TINA-TI 3=
L—yay Y7772, SPICE OEEHER) e DC fEMT | I TEMENT | JE IS A AT 72 8 O 2SRRI 2., 1B
RS RE I STV ET,

TINA-TI 332l —3gy VY77 uXquiaotU/:;v_/a/ V—)L Web R—IUpb MR T — R TE,

— PR AIEIERE A TUE CTED, AR B A RE 2 2 T ET, IAEFRIZSIC XY . AT B2 3R
L. [\ —R,EBE. BIOKEEZ 02— LT, %béﬁtﬁﬁ%/ﬁ AN VEAERR CX T,

23
INODT 7 ANEAE AT DIZIE, TINA V7 =7 720 TINA-TI Y 78T =7 DAV A= /L S TN EL

BHVET, TINA-TI™ VTR T =7 74 Z 00 BED TINA-TI S ab—ay Y7 N =T &2X 70 m—R
LTLZEN,

9.2 RF¥a AV bMDYR—}F
9.2.1 BEEH
BEEEEHI DWW TIE, L2 R TSN,

o TXYRALRAINAAY [T T DANRFBEI O AL 7 ORIRST 7V r— a7 —h
o TXYRAAYNVAY [F 7By MELEE L—— R 7 e-Trim™, Fau 77V r—ar 71—

9.3 RF¥a AV MOEFBEMERZITMDAHiE

RF¥ 2 A PO EHINZ DOV TOBEEESZ T EDIZIL, www.tij.co.jp DT /A AR 7 4 V2 % BV TLIZEW, [E%] 27
Uy 7L TR D& BRI T R TORGMERICET DX AV = AN S TIDZENTEE T, EROFEMIC
DNTE, WETESNTERF 2 A MIFEERLTY \6%(.:T)§E’Ei%<7‘iéb Y

9.4 YR—pF-UY—-2R

TXY AR ARV ILAY E2E™ PR —R e T —T AT, T DT G DRI LRI T A e 2%
— ISR EEEELZENTEXDAGITTT, BEFORIZEMBELIZY, ME DEREZLI-VT5ZLT, Fit Ty
X e RIS LN TEET,

Vo 7ENTWBar T ViE, K HRE IV IBUROFFE RSN IHL DT, ZRHIETH TR A AV LAY DI
AR T AL DO TIIARL T LETHX T R A AV AY D RIRE R WL DO TIEHVFER A, TF R AR
ALY DFE RS EZ IR TLIES,

9.5 BiE

e-trim™, TINA-TI™, and 7% XA X)L A7 E2E™ are trademarks of Texas Instruments.
TINA™ is a trademark of DesignSoft, Inc.

PSpice® is a registered trademark of Cadence Design Systems, Inc.

TNTOBEET, ZNENOFEE IwmELET,
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9.6 HESMEICEAT 5 FEEE
ZDIC 1%, ESD IZ&» THHB T AW REMER DD FT, THR Y R AL AV AV, IC BRI BRI H I O E A9 L
A EAERLET, ELOROIRO B L ORBEFIECIEDRV A, 7 A 2B T 5B Z b T,
A\ ESD ICEBMHAIE, DT DR MREIE T DT/ A AD TR £ CHIGI DTV E T, K72 IC DG, /$TA—FHD T
AT B CARSHTOBENDANS TREME D H7-0 AR A L3 < es TV ET,

9.7 AE
THY A AL AV AY I EE ZORFEEIZIT. HEERKEEO —ERBLOEBNGLHEIN TQOWET,

10 XET R EE

BERFEERBORFIIEGETERL COET, TOUGETEEITHEFERICHEC T ET,

Changes from Revision H (April 2024) to Revision | (March 2025) Page
+ OPA4392 PW (TTSOP, 14) 27 —X A% TV a—No&HET —X (77747 ) IZERL, BiEa 7Y %80.1

Changes from Revision G (April 2024) to Revision H (November 2024) Page
+ OPA392 DCK (SC70, 5) 53X OPA2392 DSG (WSON, 8) /X5 —Y DAT—H A% T L a—nbEET —4
(77?47“) [ S = B e N = 1 1 | OO RSP RS URO R UPRRRTON 1
o BOHTOFET —HXIZHSE | OPA2392DGK Dita B O 5412kt -2 K Vos & £125uV 715 £180uV (24
e e et e ettt e e e et et e e et et e e e 8
o EHOEMET —ZIZHEOU T, OPA392YBJ & OPA2392D., DGK. YBJ DIEHEN AH~— 14k % 45° 725 35°
i USRS 8
Changes from Revision F (December 2023) to Revision G (April 2024) Page
+ OPA2392 DGK (VSSOP, 8) /Xv/r—Y DAT —H AL H/IER (P T NATES L a—) Do pET —% (77T
A R A O s B B i 1 OO 1
Changes from Revision E (September 2023) to Revision F (December 2023) Page
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YBJ0006

PACKAGE OUTLINE
DSBGA - 0.35 mm max height

DIE SIZE BALL GRID ARRAY

S ots[c]

SEATING PLANE

D: Max = 1.19 mm, Min = 1.13 mm
E: Max = 0.79 mm, Min = 0.73 mm

>

[ Jo015@ [c]A[8]
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.

INSTRUMENTS

Copyright © 2025 Texas Instruments Incorporated

BHEHIP T 71— P32 (DR GPE) 225 27
Product Folder Links: OPA392 OPA2392 OPA4392

English Data Sheet: SBOS926


https://www.ti.com/jp
https://www.ti.com/product/jp/opa392?qgpn=opa392
https://www.ti.com/product/jp/opa2392?qgpn=opa2392
https://www.ti.com/product/jp/opa4392?qgpn=opa4392
https://www.ti.com/jp/lit/pdf/JAJSKY3
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSKY3I&partnum=OPA392
https://www.ti.com/product/jp/opa392?qgpn=opa392
https://www.ti.com/product/jp/opa2392?qgpn=opa2392
https://www.ti.com/product/jp/opa4392?qgpn=opa4392
https://www.ti.com/lit/pdf/SBOS926

OPA392, OPA2392, OPA4392
JAJSKY3I — JANUARY 2021 — REVISED MARCH 2025

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

EXAMPLE BOARD LAYOUT

YBJ0006 DSBGA - 0.35 mm max height
DIE SIZE BALL GRID ARRAY
(0.4)TYP
6X (0.2) y ‘ 5
_ x !
(0.4) TYP !
SYMM
A 5 + ¢
|
‘OO0
SYMM
¢
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 50X
0.05 MAX 0.05MIN METAL UNDER
(@0.2) Sl SOLDER MASK
METAL \Q 7 x
e EXPOSED D_/ ; I~ (0.2)
SOLDER MASK: EXPOSE
METAL SOLDER MASK
OPENING METAL OPENING
SOLDER MASK
NON-SOLDER MASK DEFINED
DEFINED
(PREFERRED)
SOLDER MASK DETAILS
NOT TO SCALE
4226653/A 03/2021

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and
See Texas Instruments Literature No. SNVA009 (www.ti.com/lit/snva009).

also routing constraints.
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EXAMPLE STENCIL DESIGN
YBJ0006 DSBGA - 0.35 mm max height

DIE SIZE BALL GRID ARRAY

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE: 50X

4226653/A 03/2021

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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@ PACKAGE OUTLINE
YBJ0009-C02 DSBGA - 0.35 mm max height

DIE SIZE BALL GRID ARRAY

BALL A1—1
CORNER

}
0.35 MAX i

0.135
0.075

D: Max = 1.190 mm, Min = 1.130 mm

®
@ﬁ
O

| E: Max = 1.190 mm, Min = 1.130 mm

TYP

s
=
O

1 21 3
002
[ [o.015@c[A[B]
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.
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YBJ0009-C02

EXAMPLE BOARD LAYOUT
DSBGA - 0.35 mm max height

DIE SIZE BALL GRID ARRAY

0.05 MAX 0.05 MIN
(@0.2) Sl
METAL \Q \
SOLDER MASK—" EXPOSED EXPOSED_/ = (#0.2)
OPENING

METAL OPENING
SOLDER MASK
NON-SOLDER MASK DEFINED
DEFINED
(PREFERRED)
SOLDER MASK DETAILS
NOT TO SCALE

(0.4) TYP T

1 2 3

9X ($0.2)

(0.4) TYP

SYMM
¢

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 50X

METAL UNDER
SOLDER MASK

METAL SOLDER MASK
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NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
See Texas Instruments Literature No. SNVA009 (www.ti.com/lit/snva009).
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EXAMPLE STENCIL DESIGN
YBJ0009-C02 DSBGA - 0.35 mm max height

DIE SIZE BALL GRID ARRAY

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE: 50X
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NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )
OPA2392DGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 3BJS
OPA2392DGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 3BJS
OPA2392DR Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 02392D
OPA2392DR.A Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 02392D
OPA2392DSGR Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 3B8H
OPA2392DSGR.A Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 3B8H
OPA2392YBJR Active Production DSBGA (YBJ) | 9 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 023
OPA2392YBJR.A Active Production DSBGA (YBJ) | 9 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 023
OPA2392YBJT Active Production DSBGA (YBJ) | 9 250 | SMALL T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 023
OPA2392YBJT.A Active Production DSBGA (YBJ) | 9 250 | SMALL T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 023
OPA392DBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 23GT
OPA392DBVR.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 23GT
OPA392DBVT Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 23GT
OPA392DBVT.A Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 23GT
OPA392DCKR Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 10L
OPA392DCKR.A Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1QL
OPA392YBJR Active Production DSBGA (YBJ) | 6 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 PL
OPA392YBJR.A Active Production DSBGA (YBJ) | 6 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 PL
OPA4392PWR Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA4392
OPA4392PWR.A Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR See OPA4392PWR OPA4392

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional

waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.
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® | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
© © ol Bo W
el |
. Diameter ' '
Cavity +| A0 |+
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% A |
T T
=
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
OPA2392DGKR VSSOP DGK 8 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
OPA2392DR SOIC D 8 3000 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA2392DSGR WSON DSG 8 3000 180.0 8.4 2.3 2.3 1.15 4.0 8.0 Q2
OPA2392YBJR DSBGA YBJ 9 3000 180.0 8.4 1.26 | 1.26 | 0.43 4.0 8.0 Q1
OPA2392YBJT DSBGA YBJ 9 250 180.0 8.4 1.26 | 1.26 | 0.43 4.0 8.0 Q1
OPA392DBVR SOT-23 | DBV 5 3000 178.0 9.0 33 3.2 14 4.0 8.0 Q3
OPA392DBVT SOT-23 DBV 5 250 178.0 9.0 3.3 3.2 1.4 4.0 8.0 Q3
OPA392DCKR SC70 DCK 5 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
OPA392YBJR DSBGA YBJ 6 3000 180.0 8.4 0.85 | 1.27 | 043 | 2.0 8.0 Q1
OPA4392PWR TSSOP PW 14 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

OPA2392DGKR VSSOP DGK 8 2500 353.0 353.0 32.0

OPA2392DR SOIC D 8 3000 353.0 353.0 32.0
OPA2392DSGR WSON DSG 8 3000 210.0 185.0 35.0
OPA2392YBJR DSBGA YBJ 9 3000 182.0 182.0 20.0
OPA2392YBJT DSBGA YBJ 9 250 182.0 182.0 20.0
OPA392DBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
OPA392DBVT SOT-23 DBV 5 250 180.0 180.0 18.0
OPA392DCKR SC70 DCK 5 3000 180.0 180.0 18.0
OPA392YBJR DSBGA YBJ 6 3000 182.0 182.0 20.0
OPA4392PWR TSSOP PW 14 3000 353.0 353.0 32.0
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PACKAGE OUTLINE
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PIN 1—]
INDEX AREA

4
0.3
\ { 0.15
0.2 [c|AB] NOTE 5 4X0°-15° = @D = =00 "YP
1.45
0.90

GAGE PLANE

f

g’ &/* L \ 1
. TYP 0.6
0 — o3 TYP SEATING PLANE

4214839/K 08/2024

NOTES:

[N

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. Refernce JEDEC MO-178.

. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.25 mm per side.

. Support pin may differ or may not be present.

AOWN

)]
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EXAMPLE BOARD LAYOUT
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

—= BX(11) =

f

5X (0.6)

f
T

2X (0.95)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\
|
/
EXPOSED METAL— |
J L 0.07 MAX JL 0.07 MIN

EXPOSED METAL

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214839/K 08/2024

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
—= BX(L1) = ¢

1 1l % | |
5
oo
ﬁ [ I
— ‘ L SYMM
[ Tt

‘ |
T
L7(2-5)4’

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

(RO.05) TYP

4214839/K 08/2024

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
DGKOOO8A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

02
| Soacl— -

FPIN 1 INDEX AREA SEATING
‘ PLANE
) 8 6X ,/j\
—] == j T T
—-—] 2% 1l
|
[ ] + ‘ ]
— == |
L ) 5 L 5 0.38 \J/
I N S %0130 [c[ale]
NOTE 4
\f{ ‘\ 0.23
/
- <¥SEE DETAIL A o
1.1 MAX

L 0.15

0.05

DETAIL A
TYPICAL

4214862/A 04/2023

NOTES: PowerPAD is a trademark of Texas Instruments.

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

5. Reference JEDEC registration MO-187.
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EXAMPLE BOARD LAYOUT
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

Tsx (1.4) j
1

8X (0.45) 1 [ Y J

SEE DETAILS
‘ (4.4)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING  \ SOLDER MASK‘\ /  OPENING
O |
|
EXPOSED METAL \ * T T——EXPOSED METAL
0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED

(PREFERRED) SOLDER MASK DETAILS

4214862/A 04/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
9. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(R0.05) TYP

+ r 8X (;.4) j

8X (0.45) 1 [ ]

SOLDER PASTE EXAMPLE
SCALE: 15X

4214862/A 04/2023

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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DCKOOO5A

PACKAGE OUTLINE
SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

PIN 1
INDEX AREA

NOTE 5

GAGE PLANE 0.22

\[ 0.0 TYP
& rr/ | 046 \(
. TYP TYP
SEATING PLANE

0.26

4x0°-12° ~— (0.9) —=

2 [
(@]

~— 1.1 MAX

1

]

[ 1
|-

TYP

oo
or

4214834/G 11/2024

NOTES:

[N

o bhwWN

per ASME Y14.5M.

. This drawing is subject to change without notice.
. Refernce JEDEC MO-203.

. Support pin may differ or may not be present.

. Lead width does not comply with JEDEC.

. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not exceed

0.25mm per side

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

i
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EXAMPLE BOARD LAYOUT
DCKOOO5A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

-— bp—-—-r—-—¢  3)
2
2X(—(“)-765) \ ‘ T l
L | .

(R0.05) TYP Li 2.2) 4J

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:18X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\

EXPOSED METAL EXPOSED METAL/
J qu 0.07 MAX J L 0.07 MIN
ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214834/G 11/2024

NOTES: (continued)

7. Publication IPC-7351 may have alternate designs.
8. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DCKOOO5A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

| j 5X(?.95) ¢
5X (0.4) %—4—}7777 5 .
! SYMMT

T 2 ***7***‘7*74; 1.3)
|

2X(0.65)

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:18X

4214834/G 11/2024

NOTES: (continued)

9. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
10. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.

9. Board assembly site may have different recommendations for stencil design.
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6 PACKAGE OUTLINE
YBJOO006 DSBGA - 0.35 mm max height

DIE SIZE BALL GRID ARRAY

BALL A1I—%:.t
CORNER

i

0.35 MAX {
+ - X F -
0.135
0.075

SYMM
¢
N
=0 | O
|
‘ SYMM
ps] ()¢
TYP lii447 \
TYP i
i
1 2
6X %070 =
0.4
[ J0.0150) [c|A[B] Rl

4226653/A 03/2021

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.
2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT
YBJOO006 DSBGA - 0.35 mm max height

DIE SIZE BALL GRID ARRAY
(0.4) TYP
6X (20.2) 1 ,
_ A

0.4) TYP |

‘ SYMM
A . + ¢
(O O
SYMM

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 50X

I
I
M

0.05 MAX 0.05 MIN METAL UNDER
(©0.2) - —\\fSOLDER MASK
METAL \Q / \

\ s
SOLDER MASK—" EXPOSED EXPOSED/ -- @0.2)
OPENING METAL METAL SOLDER MASK
OPENING
SOLDER MASK
NON-SOLDER MASK DEFINED
DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4226653/A 03/2021

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
See Texas Instruments Literature No. SNVA009 (www.ti.com/lit/snva009).
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EXAMPLE STENCIL DESIGN
YBJOO006 DSBGA - 0.35 mm max height

DIE SIZE BALL GRID ARRAY

0.4) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE: 50X

4226653/A 03/2021

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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GENERIC PACKAGE VIEW
DSG 8 WSON - 0.8 mm max height

2x 2,0.5 mm pitch PLASTIC SMALL OUTLINE - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4224783/A
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PACKAGE OUTLINE
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

0.32

0.18
@
0.4
0.2

ALTERNATIVE TERMINAL SHAPE

PIN 1 INDEX AREAJ~_:

=N
©o

TYPICAL
0.8
0.7
* 1
0.05 SIDE WALL
0.00 METAL THICKNESS
DIM A
OPTION1 | OPTION 2
0.1 0.2
EXPOSED
THERMAL PAD =~ 0.9+0.1 = — ﬁ (DIM A) TYP
I

g
[ 1 []]

9

|

|

|
=
(o))
I+
©
o

L]

|

4 4] |
[oms | N\ |
2x T \
‘
|

1
. 1<5L/\1 8
PIN 11D { L gx 9-32

(45° X 0.25) 0.4 0.18

8X0.2 & [01@]c]Als
0.0509)

[ []

4218900/E 08/2022

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

-~ (0.9) —=
8X (0.5) ﬁ (0.9) (Tc/\ﬁ( g 2) VIA
1
jREn Ry re pun)
8X (0.25) ‘{%ﬁiff —
SYMM (0.55)
9
t—-—f-—F— 2 — S ] s
T
6X (0.5) o
- L J [T s
) =
‘ |
RO0.05) TYP SYMM
( ) ‘ fy ‘
\ (1.9) ‘
LAND PATTERN EXAMPLE
SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND o M UND

-

SOLDER MASK/

OPENING

METAL

NON SOLDER MASK

T

METAL UNDERJ j'\*SOLDER MASK

SOLDER MASK
SOLDER MASK

OPENING

DEFINED

(PREFERRED) DEFINED

SOLDER MASK DETAILS

4218900/E 08/2022

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

8X(0.5) SYMM

8X (0.25) — —

Sy ()

77777777 — 49— |- — - J‘; —
—- O
—E3 [
6X (0.5) \ T) \ 0.7)
%;B, \T | 5
4 N 1
(R0.05) TYP | (0.9)
1

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 9:

87% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

4218900/E 08/2022

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWOO014A

SMALL OUTLINE PACKAGE

\ 12X
e
-
I 2X
—
I
1 4X (0°-127)
—t a
= |
. :
. 0.30 T
- Mo 12 MAXL
43 [ [01@ [c|A[B] '

NOTE 4

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220202/B 12/2023

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.

(G20 w N
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PWOO014A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

[N
N
X
BelCinE
N
a1
N
J

1]

SYMM

=
1)

L

(5.8) !

LAND PATTERN EXAMPLE

SOLDER MASK
OPENINGWL

/

EXPOSED METAL SHOWN
SCALE: 10X

METAL UNDER
SOLDER MASK\

EXPOSED METALJP

#Lf 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

JL* 0.05 MIN
ALL AROUND
SOLDER MASK

DEFINED
SOLDER MASK DETAILS

(R0.05) TYP
e

SOLDER MASK
OPENING

I
|
J |\ .\J!EXPOSED METAL

4220202/B 12/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
PWO0O014A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

e

14X (1.5) SYMM
i j | T ¢ (R0.05) TYP
0 | | e
|
|
|
.
|
|
|
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220202/B 12/2023

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
YBJOO009 DSBGA - 0.35 mm max height

DIE SIZE BALL GRID ARRAY

BALL A1—T’
CORNER

!

0.35 MAX |
jji\qzlxx\,¥K\,¥ SEATING PLANE
0.135 BALL TYP
0135 (> oosc]

®
©
O

SYMM
0.8 A%4EE}AV - +—
% B @ ¢ D: Max = 1.19 mm, Min = 1.13 mm

TYP ‘ E: Max = 1.19 mm, Min = 1.13 mm

1
1 2 3
X P06
[ [0.0150) [c[A]B]

TYP

4225688/A 02/2020

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.
2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT

YBJOO009 DSBGA - 0.35 mm max height
DIE SIZE BALL GRID ARRAY
(0.4) TYP ~
9X (©0.2)
1 2 3
o © O
(0.4) TYP
/\ f SYMM
NN A/
SYMM
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 50X
0.05 MAX 0.05 MIN METAL UNDER
(©0.2) SOLDER MASK
METAL
- EXPOSED / X ©0.2)
SOLDER MASK: EXPOSED
METAL SOLDER MASK
OPENING METAL OPENING
SOLDER MASK
NON-SOLDER MASK DEFINED
DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4225688/A 02/2020

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
See Texas Instruments Literature No. SNVA009 (www.ti.com/lit/snva009).
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YBJO0009

EXAMPLE STENCIL DESIGN
DSBGA - 0.35 mm max height

DIE SIZE BALL GRID ARRAY

9X (J0.21) —=

(0.4) TYP

(0.4) TYP
(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE: 50X

4225688/A 02/2020

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.

INSTRUMENTS
www.ti.com




EExsASEEEREE
T, EMTF—REGEET—R (F—R2Y—hEBHET), REFAVY—RA(VIFLVATFHAV2EHET), 7TV Tr—23o®
REHCEITZBET RNA A, Web YV —JL, ZE£MBER, TOMOVY—RE, RENFFETHAEMOHSD "THROEE BHLTH
Y, BRESLORERNICNIIEEHORTRIL. E=E0HNUEEOIRERLZETVAIBIRLE. BRI LERRHIC
AEDSTHEELET,
ChesOVY—RAR, TIHREEATIHTOBREBALARENOREZERLZEDOTT, (1) BEROTTVTr—>a2ICHELE
TIHGRORE, 2 BFROTTVTr— a2 0REr, BRI HZR. Q) SFROTIUT—2 a3V ICHLTHIREREP. TOMENHS
WaReM, EF1UT 1, Rl TLGHOBEFAOEELESICHIZETEZ. SEROIEMTESENELET,
LROBEVY—AL, FEBLKEETIDAEEFIBYET. ChosOVY—RE, VY—ATHAATLWR TIRREERATZTS
Dr—23>OREOENTOR, TIRZOERAZSERICHELET, ChsOUY—RAICHALT, HOBNTERTZCEXPEHT
BPCERBUETATVERT, TIXRE=ZEOANMEEDOT A L ANRFEENTVWRIRTRHUEEA. BEKER, Chs0JY—R%E
BETHEALLERRET2H50FHLIUT, BE, B, BX. EECOVT TIKIVPTORBAZEZCHE IS EN0EL, T
BE—YInEFEZEELRT,

TIORBF, TIORSERE . TIORENBERENARTA2 | ticom TLEFTIHRBECHEL TRHE WD MBOBEBARGEICH VR
MENET, TINFChSOVY—RERMIDEF, BRI TIORAFLEMORIAEOHBEOLAPEELZEKRTZEOTEHY)
FA, TINHRAEZA, FERBAAZY—AERE L THARNICEEL TLWEVLWRY, T ORBRIEENSTHROTICEBRE WD ARKSE
T“?O

BEBRIVABIBMFRLL-GRBREEZRRTIZESE. TIRThSICEBEER, EELET,

Copyright © 2026, Texas Instruments Incorporated
BREEHAB 2025 F 10 A


https://www.ti.com/ja-jp/legal/terms-conditions/terms-of-sale.html
https://www.ti.com/jp/lit/pdf/JAJQ001
https://www.ti.com

	1 特長
	2 アプリケーション
	3 説明
	目次
	4 デバイス比較表
	5 ピン構成および機能
	6 仕様
	6.1 絶対最大定格
	6.2 ESD 定格
	6.3 推奨動作条件
	6.4 熱に関する情報 (OPA392)
	6.5 熱に関する情報 (OPA2392)
	6.6 熱に関する情報 (OPA4392)
	6.7 電気的特性
	6.8 代表的特性

	7 詳細説明
	7.1 概要
	7.2 機能ブロック図
	7.3 機能説明
	7.3.1 低動作電圧
	7.3.2 低い入力バイアス電流

	7.4 デバイスの機能モード

	8 アプリケーションと実装
	8.1 アプリケーション情報
	8.2 代表的なアプリケーション
	8.2.1 設計要件
	8.2.2 詳細な設計手順
	8.2.3 アプリケーション曲線

	8.3 電源に関する推奨事項
	8.4 レイアウト
	8.4.1 レイアウトのガイドライン
	8.4.2 レイアウト例


	9 デバイスおよびドキュメントのサポート
	9.1 デバイスのサポート
	9.1.1 開発サポート
	9.1.1.1 PSpice® for TI
	9.1.1.2 TINA-TI™シミュレーション ソフトウェア (無償ダウンロード)


	9.2 ドキュメントのサポート
	9.2.1 関連資料

	9.3 ドキュメントの更新通知を受け取る方法
	9.4 サポート・リソース
	9.5 商標
	9.6 静電気放電に関する注意事項
	9.7 用語集

	10 改訂履歴
	11 メカニカル、パッケージ、および注文情報



